Phytochrome-mediated synthesis of novel growth inhibitors, A-2α and β, and dwarfism in peas.
Variations in the content of A-2α and β, novel endogenous growth inhibitors, andcis,trans- andtrans, trans-xanthoxins were determined in 6- or 7-d-old, dark-grown seedlings of peas (Pisum sativum L. cvs. Progress No. 9, dwarf, and Alaska, tall) under various treatments with red light (R), and compared with R-induced growth inhibition. After transfer of the plants to continuous R the contents of the A-2s in cv. Progress increased after a 20-min lag, and reached plateaus after 12 h, whereas they remained almost unchanged in darkness. Both the rates of increase of the A-2s and the plateau levels were proportional to the logarithm of the irradiance applied. After a 10-min R pulse, the contents of both A-2α and β increased with the same rapidity to reach peaks after 6 h, and then gradually decreased to the initial levels after about 24 h. The effect of R was shown to be phytochrome-dependent, being nullified by far-red light. The level of neithercis,trans- nortrans,trans-xanthoxin showed such a close correlation with growth inhibition, although both xanthoxins increased as a result of phytochrome action. It is highly suggestive that the A-2s, rather than the xanthoxins, are responsible for phytochrome-dependent growth inhibition in cv. Progress. In cv. Alaska, in contrast, R-induced increase of the A-2s was rapid but slight, and could not explain the transient growth inhibition, which was found to be as large as that in cv. Progress shortly after the onset of R. The large content of the A-2s in cv. Progress in the steady state under continuous R, compared with that in cv. Alaska, may explain the dwarfism of cv. Progress.